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1 . This Office action is in response to applicant's amendment filed February 12, 2009, 
which amends the specification and claims 1 and 14, and cancels claims 4, 9, 16 and 19. (The 
text of claim 9 is presented, but the status identifier is "(Canceled)" and the Remarks section 
states that claim 9 has been canceled.) 

Claims 1-3, 5-8, 10-15, 17, 18 and 20-25 are pending. 

2. Amended claims 1 and 14 include underlining that indicates added text, as well as 
underlining that is properly part of the claimed subject matter (in the symbol ">"). A clean copy 
of the claims must be presented in response to this action. If further amendment is to be made to 
any claim containing the symbol ">", the claim should be canceled and rewritten as a new claim, 
with appropriate amendment made to the dependency of dependent claims. 

Claim 1 has been amended to set forth a numerical limitation for the energy gaps (EGO, 
EG1 and EG2). The use of underlining makes it difficult to tell whether the symbol preceding 
each occurrence of "2.6 eV" is ">" or ">". It appears that the added limitation for EGO > EG2 is 
"> 2.6eV". In the case of EGO > EG1, it is not clear if the added limitation is "> 2.6 eV" or 
"> 2.6eV". For purposes of this action, claim 1 is interpreted as requiring EGO > EG1 > 2.6eV, 
and as requiring EGO > EG2 > 2.6eV. 

3. The objection to the disclosure for informalities, as set forth in the Office action mailed 
August 12, 2008, is overcome by amendment. 
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The issue raised with respect to claims 14 and 19 as being substantial duplicates is 
rendered moot by cancellation of claim 19. 

The rejection under 35 U.S.C. 1 12, 1 st paragraph, has been reconsidered in light of the 
amendments to independent claims 1 and 14, and is withdrawn for claim 1 and dependents, but 
maintained for claim 14 and dependents. There is an inverse correlation between energy gap and 
wavelength. It is the examiner's understanding that the limitation with respect to EG as set forth 
in relation (C) of amended claim 1 requires the use of three materials that emit light in the range 
of wavelengths associated with blue light or shorter wavelengths. Accordingly, claim 1 and 
dependents have been substantially narrowed with respect to the pool of materials from which 
the light-emitting-layer material, the first dopant and the second dopant can be selected. 

The rejection under 35 U.S.C. 102(b) as anticipated by Hatwar et al. (6,475,648) with 
evidence from Shi et al. is overcome by claim amendment. With respect to claim 1 and 
dependents, Hatwar et al. do not disclose or suggest a combination of materials for the light 
emitting layer that meets relation (C) of claim 1. With respect to claim 14 and dependents, 
Hatwar et al. do not disclose or suggest a combination of materials that meets relation (B') of 
claim 14 wherein the first and second dopants are selected from the group in lines 16-18 of claim 
14. 

The rejection under 35 U.S.C. 102(b) as anticipated by Fukuoka et al. (WO 2001/481 16, 
using US 6,803,120 as a translation thereof) with evidence from Hosokawa et al. and Rost et al, 
and the related rejection under 35 U.S.C. 103(a) further in view of Sakai et al. (US 6,214,481) is 
overcome by amendment with respect to claim 1 and dependents, and is withdrawn with respect 
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to claim 14 and dependents. Fukuoka et al. do not disclose or suggest a combination of materials 
that meets relation (C) of amended claim 1 , and do not appear to disclose or suggest a 
combination of materials that meets relation (B') of claim 14. The prior examiner provided 
estimated values for EV1, EC1 and EG1 for one of the dopants disclosed in one of Fukuoka' s 
examples. It is reasonable to expect, based on the peak emission wavelength of this dopant, that 
the prior examiner's estimate for EG1 is correct. Presuming the prior estimate for EV1 and EC1 
is also correct, Fukuoka et al. did not (and does not) meet all the limitations of claim 14 and 
dependents. 

The rejections under 35 U.S.C. 103(a) based on Kobori et al. (US 6,285,039) are 
withdrawn. The examiner has insufficient information available to be able to make a reasonable 
determination as to whether any of Kobori's combinations of materials suggest the combination 
required by the present claims. 

The rejection under 35 U.S.C. 103(a) based on Sakai et al. (US 6,224,966) in view of 
Hosokawa et al. (US 5,536,949) is withdrawn. The examiner does not necessarily agree that the 
present claims are patentable over this combination of references, but a rejection based on this 
combination of references would be similar to the rejection based on Sakai et al. (US 
2002/0136922 Al) with evidence provided by Hosokawa et al. (US 7,087,322) that is set forth in 
this action. 

4. Claim 21 is objected to under 37 CFR 1.75(c), as being of improper dependent form for 
failing to further limit the subject matter of a previous claim. Applicant is required to cancel the 
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claim(s), or amend the claim(s) to place the claim(s) in proper dependent form, or rewrite the 
claim(s) in independent form. 

Claim 14, from which claim 21 depends, has been amended to require that each of the 
first dopant and second dopant be selected from the same materials that are recited in claim 21 
for the first dopant "or" the second dopant. (For purposes of comparing to the prior art, claim 21 
is interpreted as requiring both the first dopant and the second dopant to be selected from the 
recited materials since claim 14 requires both to be selected from the recited materials. With this 
interpretation, claim 21 is a substantial duplicate of claim 14.) 

5. Claims 1-3 and 5-13 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to 
comply with the written description requirement. The claims contain subject matter which was 
not described in the specification in such a way as to reasonably convey to one skilled in the 
relevant art that the inventor(s), at the time the application was filed, had possession of the 
claimed invention. 

The application as originally filed does not provide sufficient support for relation (C) as 
set forth in amended claim 1. Applicant refers to the specification page 38, line 24-p. 39, 1. 4; p. 
26, 1. 21-26; and the original claims for support for the amendment to the claims. Neither the 
original claims nor the referenced portions of the specification set forth relation (C) as in 
amended claim 1 . Table 1 on page 44 of the specification discloses the energy gap for one of the 
ten specific compounds as 2.6, but this disclosure with respect to a single compound is 
insufficient to support relation (C) of amended claim 1 . 
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6. Claims 14, 15, 17, 18 and 20-25 are rejected under 35 U.S.C. 1 12, first paragraph, 
because the specification, while being enabling for combinations of three materials meeting 
relations (A') and (B') as set forth in claim 14 wherein the three materials are selected from the 
ten specific compounds disclosed in the specification, does not reasonably provide enablement 
for the full scope of the invention as claimed in claim 14 and dependents. The specification does 
not enable any person skilled in the art to which it pertains, or with which it is most nearly 
connected, to make the invention commensurate in scope with these claims. 

Claim 14 and dependents are drawn to a device in which the light emitting layer 
comprises at least a light-emitting- layer material, a first dopant and a second dopant, wherein the 
light-emitting-layer material must have a greater valence electron level than that of either the 
first or second dopant, must have a conduction level that is greater than or equal to that of the 
first dopant, and must have a conduction level that is greater than that of the second dopant. 
Claim 14 further limits the molecular weight of one (any one) of the three materials, and requires 
the first and second dopants to be selected from a group that generically encompasses numerous 
compounds. Claim 14 and dependents, with the exception of dependent claims 23 and 24, place 
no specific limitation on the chemical structure of the light-emitting-layer material, such that this 
component may be potentially selected from an extremely large number of materials. Even in 
the case of claims 23 and 24, there are a large number of materials which could possibly be used 
for the light-emitting-layer material. 

The specification discloses ten specific compounds as examples of materials to be 
combined in the light emitting layer. There are hundreds, if not thousands, of materials from 
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which the three materials required for the light emitting layer of the claimed device may be 
selected. While it is true that valence electron level, conduction level and energy gap can be 
determined for materials using known methods, given the large number of materials from which 
the three materials potentially can be selected, given the minimal number of examples in the 
specification, and given a lack of guidance that would enable one to reasonably predict whether a 
certain combination of materials would meet the claimed relations without having to actually test 
the materials in question, it is the examiner's position that it would require undue 
experimentation to make the full scope of the invention as claimed in claim 14 and dependents. 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 1 02 of this title, i f the di ITeivnces between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

8. Claims 1-3, 5-8, 10-15, 17, 18 and 20-25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sakai et al. (US 2002/0136922 Al) with evidence provided by Hosokawa et 
al. (US 7,087,322 B2). 

Sakai et al. provide examples of organic electroluminescent devices comprising a light- 
emitting layer between a pair of electrodes wherein the light-emitting layer comprises a 
combination of three materials: Sakai's bisanthracene compound 6-1, which is a 
phenylanthracene derivative similar to present applicant's compound HI and meets the 
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limitations recited in claims 7, 8, 10, 1 1, 20, 22 and 23, DPVDPAN, which is a condensed 
aromatic ring compound and is present applicant's compound H2 and meets the limitations 
recited in claims 5,1, 17 and 21, and DMPAVB, which is a styrylamine derivative and is present 
applicant's compound Dl and meets the limitations recited in claims 5, 7, 17 and 21. See 
Sakai's examples 1 and 2 (pages 8-9). The devices of these examples further comprise a layer 
between the light emitting layer and the anode which meets the limitations recited in claims 13 
and 25. 

With respect to the three materials in the light emitting layer of Sakai's examples 1 and 2, 
the examiner compares compound 6-1 to the presently required light-emitting-layer material, 
DPVDPAN to the presently required first dopant, and DMPAVB to the presently required 
second dopant. 

Sakai et al. do not explicitly disclose the valence electron level, conduction level or 
energy gap of the three materials. However, based on Sakai's teachings as well as the data set 
forth in Table 1 of the present specification, and the data set forth in Table 1 of the patent to 
Hosokawa et al, it is reasonable to expect that the combination of materials used in Sakai's 
Examples 1 and 2 inherently meet most of the relations set forth in the present claims as 
described below. With respect to Hosokawa's data, ionization energy correlates to valence 
electron level and electron affinity correlates to conduction level. Energy gap is the difference 
between valence electron level/ionization energy and conduction level/electron affinity. 
Hosokawa's compound E2 is Sakai's compound 6-1. Hosokawa also provides data for several 
other compounds that are disclosed in the present specification (for example, Hosokawa's 
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compound El is applicant's compound H2, and Hosokawa's compounds D2 and D4 are 
applicant's compounds D2 and D3, respectively). Although Hosokawa's values differ slightly 
from those set forth in the present specification for the same compounds, the values are 
sufficiently close such that Hosokawa's data concerning compound E2 can be used to reasonably 
establish that Sakai's combination of compound 6-1, DPVDPAN and DMPAVB meet most of 
the relations set forth in the present claims. 

With respect to energy gap, Sakai et al. teach in paragraph [0028] that it is preferred that 
the compound of Sakai's general formula (2) have a greater energy gap than the energy gap of 
the light-emitting material of Sakai's general formula (1), and teach in paragraph [0036] that a 
fluorescent molecule may be used in combination with the other two compounds and preferably 
has an energy gap that is smaller than that of the light-emitting material, thus suggesting the 
relationship of EG0>EG1 and EG0>EG2. Further, given that Sakai's devices of Examples 1 and 
2 emit blue light, it is reasonable to expect that the energy gap of each of the materials in the 
light emitting layer is greater than or equal to 2.6 eV as required by present claim 1 and 
dependents. Further, given the data provided in the specification and the data provided in the 
patent to Hosokawa et al, it is also reasonable to expect that the combination of three materials 
used in the light emitting layer of Sakai's Examples 1 and 2 inherently meets relation (C) of 
present claim 1 and dependents. Further, given Sakai's disclosure, it is reasonable to expect that 
both DPVDPAN and DMPAVB in Sakai's Examples 1 and 2 emit light as per present claims 3 
and 15. 
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Given the data provided in the specification and the data provided in the patent to 
Hosokawa et al, it is also reasonable to expect that the combination of three materials used in the 
light emitting layer of Sakai's Examples 1 and 2 inherently meets relation (A) of present claim 1 
and dependents, inherently meets relation (A') of present claim 14 and dependents, inherently 
meets relation (B) of present claim 1 and dependents, and meets the limitations recited in claims 
6 and 18. 

With respect to present claim 1 and dependents, Sakai's devices of Examples 1 and 2 do 
not meet the dopant concentration limitation set forth in the last two lines of claim 1, do not meet 
relation (B') set forth in claim 2 (with claim 3 dependent therefrom), and do not meet the further 
limitations of claim 12. 

With respect to present claim 14 and dependents, Sakai's devices of Examples 1 and 2 do 
not meet the dopant concentration limitation set forth in the last two lines of claim 14, do not 
meet relation (B') as set forth in claim 14, and do not meet the further limitations of claim 24. 

Regarding the dopant concentration, DMPAVB is used in Sakai's Examples 1 and 2 in an 
amount of 3% by weight of the layer. However, DPVDPAN is used in an amount of about 69% 
based on the weight of the layer in Example 1, and in an amount of about 48% based on the 
weight of the layer in Example 2. However, making similar devices having lesser amounts of 
DPVDPAN would have been an obvious modification to one of ordinary skill in the art at the 
time of the invention given, for example, Sakai's teachings in paragraphs [0015] and [0033]. 
DPVDPAN is a compound of Sakai's light emitting material of general formula (1). The 
teachings in paragraph [0033] suggest lower amounts of DPVDPAN than used in Examples 1 
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and 2, and even lower amounts are suggested by Sakai's teaching in paragraph [0015] that more 
than one material of general formula (1) may be used. The present claims do not limit the 
composition of the light emitting layer to three materials, and do not limit valence electron level 
and/or conduction level and/or energy gap for any further materials that the light emitting layer 
may comprise. 

With respect to relation (B') as set forth in present claims 2 and 14, based on the data 
provided in the Hosokawa patent and the present specification, Sakai's Examples 1 and 2 
inherently meet ECO > EC2, but do not meet ECO > EC1 . Instead, the conduction level of 
Sakai's compound 6-1 is slightly smaller (by 0.07 eV) than the conduction level of DPVDPAN. 
(Sakai's compound 6-1 is Hosokawa's compound E2, and Sakai's DPVDPAN is Hosokawa's 
compound El. Electron affinity correlates to conduction level.) However, the values are so 
similar that one of ordinary skill in the art at the time of the invention would have reasonably 
expected that devices wherein ECO is only 0.07 eV less than EC1 would function in a similar 
manner to a device in which EC0=EC 1 (as within the scope of present relation (B')), or in which 
ECO is only slightly larger than EC1 (as within the scope of present relation (B')). In this regard, 
the examiner notes that there is insufficient data of record to demonstrate that devices meeting all 
claim limitations and in which the ECO is the same as, or only slightly larger than, EC1, are 
unexpectedly superior to devices meeting all claim limitations except relation (B'), but in which 
ECO is only slightly smaller than EC 1 . 

With respect to the further limitations of present claims 12 and 24, Sakai's bisanthracene 
compound 6-1, which is a phenylanthracene derivatives, does not contain an alkenyl group. 
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However, Sakai et al. do disclose a specific example of a bisanthracene compound that is a 
phenylanthracene derivative and contains an alkenyl group (Sakai 's compound 4-19). Absent a 
showing of superior/unexpected results, it is the examiner's position that it would have been 
within the level of ordinary skill of a worker in the art at the time of the invention to determine 
suitable substituted derivatives to provide a device within Sakai 's guidelines. 

9. Applicant's arguments filed February 12, 2009 have been taken into consideration when 
making the rejections set forth in this action. Applicant's arguments relevant to the rejection 
under 35 U.S.C. 112, 1 st paragraph, and the prior art rejection set forth in this action, are believed 
to be addressed, for the most part, in the rejections as set forth in this action. 

There are no rejections remaining under 35 U.S.C. 102(b). However, with respect to 
applicant's arguments regarding the use of multiple references in the prior rejections under 35 
U.S.C. 102(b), applicant's attention is respectfully directed to MPEP 2131.01, especially MPEP 
2131.01 III. 

The examiner also notes that it is not improper to rely on applicant's specification to 
demonstrate that certain properties are inherent in a specific material and/or that a certain relation 
between properties of a combination of materials is inherent in a specific combination of 
materials. Use of applicant's specification in this manner does not constitute using applicant's 
specification as prior art. 
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10. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

1 1 . Any inquiry concerning this communication should be directed to Marie R. Yamnitzky at 
telephone number (571) 272-1531. The examiner works a flexible schedule but can generally be 
reached at this number from 7:00 a.m. to 3:30 p.m. Monday and Wednesday-Friday. 

The current fax number for all official faxes is (571) 273-8300. (Unofficial faxes to be sent 
directly to examiner Yamnitzky can be sent to (571) 273-1531.) 



/Marie R. Yamnitzky/ 

Primary Examiner, Art Unit 1794 
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May 26, 2009 



